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si (, ii~\)\ ~ ).rL1 oh J! ~l>. 0),) JL:-JI(f ~}kl\ 6..-l5J1 ~ ..J fi 
~ L+~ oh ~~ ~I uLS y i~ L.~ J . ~~ ~\ ~LS r-
~ 0i Jl4JW)'L~ Ih .• 1;- " uGl;S ~j~I~...J JJ.)--I J)i J"'; 
~J.r-~ ~ J.-.w r~ (I) 0 ... \.\.\.J ( ... ) 0 ~\ ~ ~.,,~\ ..JJ?I 
~J.)-I ~i Ji J"'; ~LA~I oh ~ ~ ..:,.,':JU-l oiA ~ JJ (, ~.rJ1 
.~~;';~~I 
~\?I Ih \S..ll~.J . J o)J4J.1 JJ)-I ~ ~\A.Ai ~."..JI..jJ? ~ - '1 
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?)I ,~LS:l1 dJ'Jl ~_Q a-I)I d .. ~_~ Y.JI ~L:hll..jJ';->-~~ ~0' 
. ~.J~ ~l:5J1 ~15 ;jl ~Kll..;:JbW 
I J.l'.J 1 Jt.,.l r'~· .. 4 ~~I ~.Jf" ~~ ~~I It 
~-~:-~l\J . [, 1] J~1 ~l"-f t.,.,L;l1 U\4),-11 ~ • ~IJ' ~..,..i,~ 
ifL 4J~ f(x) ~b ~ ~ J.:.&. w(u) (.k~II-4l4...WI 
L · l 
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x= o 
. • JJI-, ' J\J") (;rA 4..s. ~ (f ;; JL:-s- .JIb J kernel yA ~1.J'b g (x,u) ~ 
L?:> ~ yv ~  y. j-_-~ -, ~I JIJ..Ll1 (;rA (.1)) ~ ~ J1J...u\ ch ~ .;-' 
: ~1)·.!.1 ~ J..w J .1:1; ~ f:" J ~ ~ ,Jj,J 
i. f (x) 4JUJI J.,k ~ L 
• n ~\J H JI,J.:l Index ~:> ~ u 
;'bW~ g (x,u) iJ-~- \I f> ~I J:!.C ~J 
n - J 
g (x,U ) = ~ IT (_l)bi(x) b".1 .i(u) 
N i=O 
~ ok (z)" N=2n ~ L 0~ ~ ~:>J...&. ~i ~ r .. 1 ~')l.tJ\J 
(Y) 
. z 4..Q.l ~\.:!JI I to - -\I j k -i ~l:.!J1 ~l:1-1 
.. ~ ~ I...E \. J .. 
..)~ Jl L rl:.J\:r.:l~ ~ f(x) ~1...u1 J~ ~ yA .,..J:.II~ i\~4-, 
.)A . .....,I~Wk~~J N?-I 
\~N..)~ul~ f(x)4.\IJJ W(u)~)IIIJJIJ' ~~~J .. . . ..::JI~J 
:Jl:JlS 
N - 1 11- 1 
W (u) = 1. L f (X) IT (_l)bd-t)bn . ,.i (u) ('1*) 
N X= 0 j:: 0 
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~~jy)Jl~L;~~~ ij'YJIO)y.aJ1 ~J\.. ~~ ~i ~J.rl\ (yAj. [, 0] 
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. -
~ d> - L·'I0 C ·GJ:.&.Lai .l.....-;o '0 • "II II ')\A- io.-J.IL.1b..wl 
.r.;;- J -~ ~ • - .r.::--)~ u-'.J ~ ~ . .r--
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i~lJ.jj . ~.J~I 'j.$ ~ ,b,u........)11 i) ljJj ,Unique I~~ 0~~ - ~i 
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rJ~' ~~ ~~, ~J~ ~~ ~~\ .0 
, f(x,y).)w.: ~1 ~1.:.!J1';l Q ·ll4.1IJJJ (p+q)~.) if Discrete o~~\ r J~I 01 
: [, V, ,'\] ~\11 ~')W~ lA~J.l ~ ffiM/)~ 4J ~ ;~I-, 
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~~ L ~ r! ~ d.; }.i.4 L,~ ~.,.s::; ~ R d.4 ~ ~j5 ,).1 i J;.J I o~ ~ l......>-~ -' 
: JL:JI JJ41 t} ~ yo Y' loS [, v] ,4'11 
..l. .HI 
~\'\ ~.?}I 1120 
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j£\I\ ~L.:I:-~ l;)\.A.. R if J~)rl ~~ ~I J\..I:.o'l1 ~ j~ y.j :~)rI.Js.L::J\ J.L 12 
'-i"wl ~ll:-4l.:;lA..R if.;wl ~~ ~\ JI..\;.,a'll ~)l:---- y.j :~i)I.Js.~\ J.L21 
.;.; ~ I .)\..J.:.,.")lI 4...-J ~ ~\ :? .T' t:!.]A :.;.; ~ \ ~ .h:11 J ").:.;.1 J.L 30 
<-?,i)I.lI..c...")IJ W4 JA!l1 j5.r" c!y : ..,..,i)l J)pl J")\.::.:.\ ~03 
: ~ LSNonnalized oJ.>.)1 ~j5)1 i J;.JI...l:~ ~J 
, .... , ,(V) 
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ul~ 0.1.> }I ~jS)1 i .J~1 ~ ~~J i Jf ~ 0A 4.Y ~ J\..a.:...!il ~.J 
-" ~1 ~ ;l:;~ ~~ ol.t. 4.A::...!J.1 r J~\ ~ ~~.J' ~l!lIJ 4..;1!l1 ~)1 
J.r-=-U ~ i Jj--JI ~ j~\ 1~ 01 ~J.j -' • 01,)J..I.lI Ji (~1 O-lj~1) J.i:.l1 
; jl:.llS ~l4;;,.!,1 ~ i .J~I o.iA.J '~.J.rl ~ 
tfJ 1 = n 20 +n U2 
~ 2 2 
0/ 2 == (T1 20 - 1102) + 411 11 
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~.,lbll ~~ ~l ~.:l..L.> J m ~I ~ ;b:...Li1 ~1l.S...L>-1 r..Li: (Y) i.,la3-1 
,~.LU 
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4.lLul ~ ~ t.o~1 ~I ~ 4J1..u1 ch.J Bias j~\,1 ~ ~ 9 ~ 
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~ ~i.J . ~l..o ~~ ..!.l!~.J ~U.\~.J , ~)I ~ ~u. ~ i'J-.';'" - .. ~ 
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\\~~~)'" 4~i)IJ~\11 ~l.W)1j.)s- I JJIJ 1 ~~~'" 
J y-.aJ-' { 4 C~WI :.r [.~ ~ J.s:.l ri )1", ~\11 ~I ~~, r-)1 u\,;~ 
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• ( I JJIJ • ~.,.l ~~ ~ ;..r..~ (f ~~) ~Jlo 
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:~4~~~';if.r;"-!.J Li~~1 
III 
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Abstract. Research efforts in the field of Arabic character recognition using optical 
techniques have intensified in the recent past. This state of affairs prevail due to several 
reasons, among which is the increasing interest in computer systems combined with 
their affordable availability to a broader class of users, not to mention the technical 
advances in OCR applications in languages other than Arabic. 
This paper addresses the optical recognition of Arabic characters using the well 
known backpropagation neural network. Features of the Arabic characters based on 
Walsh transfonn and the moments method were extracted. Both classical and neural 
network classifiers were used in both the training and recognition phases. Comparison 
of the two classification techniques and the two types of extracted features was carried 
out. 
The results of this research work have shown that the use of the Walsh-
transfonn-based features yielded higher recognition rates in addition to faster processing 
times compared to those of the moments-based technique. The latter technique, however, 
requires less memory. The backpropagation technique was found to be more rolerant to 
noise than the classical classifiers. The former, however, was found to require several 
trials to adapt its architecture to the needs of the particular application. The experimental 
results have ascertained the effect of using larger sets of characters on improving the 
recognition rates in all instances. 
